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INTRODUCTION 


This  bibliography  lists  the  publications  of  the  Mechanical  Production 
Metrology  Division  (Center  for  Manufacturing  Engineering,  National  Engineering 
Laboratory)  for  calendar  years  1980-1982.  Included  in  it  are  publications  for 
which  one  or  more  authors  were  in  the  Mechanical  Production  Metrology  Division 
during  the  1980-1982  period.  Also  included  are  a few  publications  that  were 
written  in  support  of  the  Division's  programs,  even  though  none  of  the  authors 
were  members  of  the  Division.  All  papers  and  reports  published  in  1980-1982 
are  included  in  this  compilation,  as  well  as  those  manuscripts  that  have  been 
formally  approved  by  NBS  but  not  yet  published. 

As  one  of  the  two  major  laboratories  of  the  National  Bureau  of  Standards,  the 
National  Engineering  Laboratory  conducts  research  in  engineering  and  the 
applied  sciences  and  builds  and  maintains  competences  in  the  scientific 
disciplines  required  to  carry  out  this  research.  The  Laboratory  provides  the 
public  and  private  sectors  with  improved  technology  and  technical  services 
that  address  national  needs  through  the  development  of  engineering  measure- 
ments and  data,  test  methods  and  proposed  engineering  standards,  and  new 
engineering  practices.  Within  the  National  Engineering  Laboratory,  the 
Center  for  Manufacturing  Engineering  provides  competence  and  develops  techni- 
cal data,  findings,  and  standards  in  manufacturing  engineering,  mechanical 
metrology,  automation  and  control  technology,  and  industrial  and  mechanical 
engineering  in  support  of  the  discrete  parts  manufacturing  industries. 

The  Mechanical  Production  Metrology  Division  operates  largely  in  the  disci- 
pline of  Applied  Physics.  It  develops  and  maintains  competence  in  engineering 
measurements  and  sensors,  both  static  and  dynamic,  theoretical  and  experimen- 
tal solid  mechanics,  generalized  (optical  and  mechanical)  wave  and  inverse 
scattering,  vibration  analysis,  acoustics  research,  and  development  of  test 
methods,  special  tests,  and  calibrations  of  dynamic  and  static  quantities 
including  mass,  force,  acceleration,  surface  texture,  acoustics,  and  optics. 
These  competences  are  applied  to  problems  in  metrology,  automated  manufactur- 
ing, inspection,  technology  to  improve  productivity,  product  quality,  and 
occupational  safety.  The  current  organization  of  the  Division  is  shown  on 
the  next  page. 

The  publications  in  this  bibliography  are  listed  under  the  following  headings: 

1.  Micrometrology 

2.  Surface  Topography 

3.  Wave  Optics 

4.  Force  and  Mass 

5.  Acoustics 

6.  Vibration 

7.  Acoustic  Emission 

8.  Ultrasonics 

9.  Miscellaneous 


An  author  index  is  given  at  the  end  of  this  bibliography. 
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1.  Micrometrology 


I. 1  Hartman,  A.W.;  Nyyssonen,  D. ; Swing,  R.E.  SEM/interf erometer  system, 
chapter  5 in  Accurate  linewidth  measurements  on  integrated-circuit  photomasks 

J.  M.  Jerke,  ed.  Nat.  Bur.  Stand.  (U.S.)  Spec.  Pub.  400-43;  1980  February. 
51-77. 


1.2  Hembree,  G.G. ; Jensen,  S.W. ; Marchiando,  J.F.  Monte  Carlo  simulation 

of  submicrometer  linewidth  measurements  in  the  scanning  electron  microscope. 
Proceedings  of  the  microbeam  analysis  society.  R.  H.  Geiss,  ed.  San 
Francisco,  California:  San  Francisco  Press;  1981.  123-126. 

1.3  Hembree,  G. ; Jensen,  S.;  Marchiando,  J.  Sub-micrometer  linewidth 

measurements  by  electron  microscopy.  G.  Bailey,  ed.  Proceedings  of  the  38th 
annual  electron  microscopy  society  of  America.  Baton  Rouge,  Louisiana: 
Claitor’s  Publishing  Div. ; 1980.  312-313. 

1.4  Jensen,  S.  Planar  micrometrology  in  the  SEM.  Proceedings  of  the 

Microbeam  Analysis  Society.  San  Francisco,  California:  San  Francisco  Press; 
1980.  77-84. 

1.5  Jensen,  S.;  Hembree,  G. ; Marchiando,  J. ; Swyt , D.  Quantitative 
sub-micrometer  linewidth  determination  using  electron  microscopy. 
"Semiconductor  microlithography  VI."  Proc.  Soc.  Photo-Opt.  Instrum.  Engrs. 
(SPIE)  275:  101-108;  1981. 

1.6  Jensen,  S.;  Swyt,  D.  Sub-micrometer  length  metrology:  problems, 

techniques  and  solutions.  Scanning  electron  microscopy  1980/1.  AMF  0-Hare, 
Chicago,  Illinois:  SEM,  Inc.;  1980.  393-406. 

1.7  Jerke,  J.M. ; Hartman,  A.W. ; Nyyssonen,  D. ; Swing,  R.E.;  Young,  R.D.; 
Keery,  W.J.  Comparison  of  linewidth  measurements  on  an  SEM/ interferometer 
system  and  an  optical  linewidth-measuring  microscope,  appendix  D in  Accurate 
linewidth  measurements  on  integrated-circuit  photomasks.  J.  M.  Jerke,  ed. 
Nat.  Bur.  Stand.  (U.S.)  Spec.  Publ.  400-43;  1980  February.  146-154. 

1.8  Lettieri,  T.R.;  Jenkins,  W.D. ; Swyt,  D.A.  Sizing  of  individual 
optically  levitated  evaporating  droplets  by  measurement  of  resonances  in  the 
polarization  ratio.  Appl.  Opt.  20(16):  2799-2805;  1981. 

1.9  Lettieri,  T.R.;  Jenkins,  W.D.;  Swyt,  D.A.  A laser-based  resonant 

scattering  system  for  size  measurement  of  individual  droplets  and 
microspheres.  Optoelectronics  in  technology:  proceedings  of  the  laser  81 

opto-elektronik  conference.  Berlin,  Germany:  Springer-Verlag ; 1982.  171-175 

1.10  Marx,  E. ; Mulholland,  G.W.  Size  and  refractive  index  determintion  of 
single  polystyrene  spheres.  J.  Aerosol  Res.  & Tech,  (to  be  published) 

1.11  Rosberry,  F.W. ; Swyt,  D.A.  Conventional  optical  microscopes,  chapter  7 
in  Accurate  linewidth  measurements  on  integrated-circuit  photomasks.  J.  M. 
Jerke,  ed.  Nat.  Bur.  Stand.  (U.S.)  Spec.  Pub.  400-43;  1980  February. 

95-104. 
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1.12  Swyt,  D.  A.  A look  at  techniques  for  the  dimensional  calibration  of 
standard  microscopic  particles.  Nat.  Bur.  Stand.  (U.S.)  Spec.  Pub.  SP-260. 

(to  be  published) 

1.13  Swyt,  D.A.;  Jensen,  S.W.  An  electron-microscope-based  system  for 
accurate  microdimensional  measurements.  Precision  Engng.  3(1):  11-15;  1981. 

1.14  Swyt,  D. ; Jensen,  S.  The  measurement  of  small  dimensions  of  products  and 

by-products.  Proc.  Soc.  Photo-Opt.  Instrum.  Engrs.  (SPIE)  220:  28-35;  1980. 

1.15  Swyt,  D.A. ; Lettieri,  T.R. ; Hartman,  A.W. ; Jensen,  S.W.  Techniques  for 
calibration  of  microscopic  particle  size  standards.  Proceedings  of  the  fine 
particle  society  fall  meeting;  1980  September;  Washington,  D.C.  (in  press) 

1.16  Swyt,  D.A. ; Rosberry,  F.W.  A comparison  of  some  optical  microscope 
measurements  of  photomask  linewidths,  appendix  C in  Accurate  linewidth 
measurements  on  integrated-circuit  photomasks.  J.  M.  Jerke,  ed.  Nat.  Bur. 
Stand.  (U.S.)  Spec.  Pub.  400-43;  1980  February.  140-145. 


2.  Surface  Topography 


2.1  Church,  E.L.;  Howells,  M.R. ; Vorburger,  T.V.  Spectral  analysis  of  the 
finish  of  diamond-turned  mirror  surfaces.  Proc.  Soc.  Photo-Opt.  Instrum. 
Engrs.  (SPIE)  (Reflecting  optics  for  synchrotron  radiation)  315:  200-217; 
1981. 


2.2  Feldman,  A.;  Vorburger,  T.  Comparison  of  optical  and  mechanical  methods 
of  thickness  measurement.  Soc.  Photo-Opt.  Engrs.  (SPIE)  (Integrated  circuit 
metrology)  342:  92-99;  1982. 

2.3  Tanimura,  Y.;  Teague,  E.C.;  Scire,  F.E.;  Young,  R.D. ; Vorburger,  T.V. 
Graphical  signature  for  manufactured  surfaces.  Bull,  of  NRLM  30(l)(No.  101): 
37-42;  1981  January. 

2.4  Tanimura,  Y.;  Teague,  E.C.;  Scire,  F.E.;  Young,  R.D.;  Vorburger,  T.V. 
Graphical  signatures  for  manufactured  surfaces.  J.  Lubrication  Tech.  104: 
533-537;  1982  October. 

2.5  Teague,  E.C.;  Scire,  F.E. ; Vahey,  D. ; Mueller,  E.  Developing  measurement 
standards  for  edge  characterization  of  intraocular  lenses.  The  impact  of 
standards  and  technology  of  medical  devices,  (to  be  published  by  ASTM) 

2.6  Teague,  E.C.;  Vorburger,  T.V.;  Scire,  F.E.;  Jensen,  S.W. ; Baker,  S.M. ; 

Trahan,  C.;  Gloss,  B.B.  Evaluation  of  methods  for  characterizing  surface 
topography  of  high  Reynolds  number  wind-tunnel  models,  in  Proceedings  of  the 
AIAA  12th  aerodynamic  testing  conference;  1982  March  21-24;  Williamsburg, 
Virginia.  American  Institute  of  Aeronautics  and  Astronautics  Conference 
Publication  822;  1982.  246-251. 
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2.7  Teague,  E. ; Vorburger,  T.;  Scire,  F. ; Gilsinn,  D.;  McLay,  M. ; 

Trahan,  C.  Optical  measurement  of  surface  roughness.  Technical  activities 
1982 — Office  of  Nondestructive  Evaluation.  H.T.  Yolken,  ed.  Nat.  Bur.  Stand. 
(U.S.)  NBSIR  82-2617;  1982  December.  90-95. 

2.8  Teague,  E.C.;  Vorburger,  T.V.;  Birnbaum,  G.  Optical  nondestructive 
evaluation.  Encyclo.  Matls.  Sci.  and  Engng.  (to  be  published) 

2.9  Teague,  E.C.;  Scire,  F.E.;  Vorburger,  T.V.  Sinusoidal  profile  precision 
roughness  specimens.  Wear  83:  61-73;  1982. 

2.10  Teague,  E.C.;  Scire,  F.E.;  Baker,  S.M.;  Jensen,  S.W.  Three-dimensional 
stylus  prof ilometry . Wear  83:  1-12;  1982. 

2.11  Teague,  E.C.;  Vorburger,  T.V.;  Maystre,  D.  Light  scattering  from 
manufactured  surfaces.  Annals  of  the  CIRP  30:  563-569;  1981. 

2.12  Trahan,  C.Y.;  Jensen,  S.W.  BASIC  utility  graphics  software  for  the 
Hewlett-Packard  9845B  desk-top  computer.  Nat.  Bur.  Stand.  (U.S.)  NBSIR 
82-2566;  1982  October.  151  p. 

2.13  Vorburger,  T.V.;  Ludema,  K.C.  Ellipsometry  of  rough  surfaces.  Appl. 
Opt.  19:  561-573;  1980. 

2.14  Vorburger,  T.V.;  Scire,  F.E.;  Teague,  E.C.  Hydrodynamic  drag  versus 
roughness  for  rotating  disks.  Wear  83:  339-349;  1982. 

2.15  Vorburger,  T.V.;  Teague,  E.C.  Optical  techniques  for  on-line 
measurement  of  surface  topography.  Precision  Engng.  3:  61-83;  1981. 

2.16  Vorburger,  T.V.;  Scire,  F.E.;  Teague,  E.C.  Surface  roughness 
measurements  of  circular  disks  and  their  correlation  with  hydrodynamic  drag. 
Nat.  Bur.  Stand.  (U.S.)  Tech.  Note  1151;  1982  January.  63  p. 

2.17  Young,  R.D.;  Vorburger,  T.V.;  Teague,  E.C.  In-process  and  on-line 
measurement  of  surface  finish.  Annals  of  the  CIRP  29:  435-440;  1980  August. 


3.  Wave  Optics 


3.1  Lieberman,  A.G.  An  electromagnetic  formulation  for  treating  optical 
reflections  from  graded-material  surfaces.  Nat.  Bur.  Stand.  (U.S.)  Tech.  Note 
1171;  1982  December.  36  p. 

3.2  Lieberman,  A.G.  Dimensional  metrological  errors  resulting  from  the  hard 
boundary  assumption.  Bull.  Am.  Phys.  Soc.  26(4):  619;  1981  April. 

3.3  Lieberman,  A.G.  Field  constraints  on  discontinuous  solutions  of  Maxwell 
equations.  AIP  conference  proceedings,  optics  in  four  dimensions;  1980; 
Ensenada,  Mexico.  New  York,  New  York:  American  Institute  of  Physics;  1981. 
652. 
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3.4  Lieberman,  A.G.  Jump  conditions  across  a propagating  electromagnetic 
field  discontinuity.  Bull.  Am.  Phys.  Soc.  25(4):  565;  1980  April. 

3.5  Lieberman,  A.G.  Metrological  consequences  of  the  hard  optical  boundary 
assumption  for  a metal  surface.  Nat.  Bur.  Stand.  (U.S.)  Tech.  Note.  (to  be 
published) 

3.6  Lieberman,  A.G.  Reflection  coefficients  for  depth-dependent  materials; 
theory  and  metrology.  J.  Opt.  Soc.  Am.  71(12):  1575;  1981  December. 

3.7  Lieberman,  A.G.  Time-resolved  optical  reflections  from  the  surface  of 
dispersive  media.  J.  Opt.  Soc.  Am.  72(12):  1812;  1982  December. 

3.8  Lieberman,  A.G.;  Marchiando,  J.  Transient  reflection  of  transverse 
electric  plane  waves  by  flat,  dispersive  surfaces.  Bull  Am.  Phys.  Soc.  27(4): 
559;  1982  April. 

3.9  Marx.  E. ; Maystre,  D.  Dyadic  Green  functions  for  the  time-dependent  wave 
equation.  J.  Math.  Phys.  23(6):  1047-1056;  1982  June. 

3.10  Marx,  E.  Integral  equation  for  scattering  by  a dielectric.  IEEE  Trans. 
Antennas  & Propagation.  (to  be  published) 

3.11  Marx,  E.  Integral  equations  for  transient  electromagnetic  fields.  Nat. 
Bur.  Stand.  (U.S.)  Tech.  Note  1157;  1982  February.  68  p. 

3.12  Marx,  E.  Single  integral  equation  for  wave  scattering.  J.  Math.  Phys. 
23(6):  1057-1065;  1982  June. 


4.  Force  and  Mass 


4.1  Fainberg,  A.;  Gordon,  D. ; Dermendjiev,  E.;  Terrey,  D. ; Mitchell,  R.A.  A 
portable  load-cell  based  system  for  weighing  UFg  cylinders.  Proceedings  of 
the  International  Atomic  Energy  Agency  Symposium  (IAEA);  1982  November; 

Vienna,  Austria. 

4.2  Hudson,  C.  A study  of  the  economic  aspects  of  NBS  load  cell  calibration 

services.  1980  May  1.  32  p.  (Unpublished  report) 

4.3  Mitchell,  R.A. ; Pontius,  P.E.  Force  sensor-machine  interaction. 
Proceedings  of  the  27th  international  instrumentation  symposium  (ISA); 
Indianapolis,  Indiana.  Instrumentation  in  the  Aerospace  Industry  27:  225-232; 
1981. 


4.4  Pontius,  P.E.;  Mitchell,  R.A.  Inherent  problems  in  force 
measurement.  Exper.  Mech.,  J.  Soc.  Exper.  Stress  Anal.  22(3):  81-88;  1982 
March. 


4.5  Suda,  S.;  Pontius,  P.;  Schoonover,  R.  Improved  mass  measurement  accuracy 
using  the  PNB  load  cell  scale.  J.  Inst.  Nucl.  Matls.  Mgmt.  10:  266-271; 

1981. 
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4.6  Varner,  R.N.;  Raybold,  R.C.  National  Bureau  of  Standards  mass 
calibration  computer  software.  Nat.  Bur.  Stand.  (U.S.)  Tech.  Note  1127;  1980 
July.  158  p. 


5.  Acoustics 


5.1  Bartel,  T.W.  Effect  of  absorber  geometry  on  apparent  absorption 
coefficients  as  measured  in  a reverberation  chamber.  J.  Acoust.  Soc.  Am. 
69(4):  1065;  1981. 

5.2  Bartel,  T.W.  Studies  on  the  variation  of  absorption  coefficient  with 
absorber  geometry.  J.  Acoust.  Soc.  Am.  67(Suppl.  1):  S 83 ; 1980.  (abstract 
only) 


5.3  Bartel,  T.W. ; Yaniv,  S.L.;  Flynn,  D.R.  Use  of  "corner  microphones"  for 
sound  power  measurements  in  a reverberation  chamber.  J.  Acoust.  Soc.  Am.  (to 
be  published) 

5.4  Burnett,  E.D.;  Beck,  L.B.  Comprehensive  measurements  of  the 
characteristics  of  compression  hearing  aids.  J.  Acoust.  Soc.  Am.  68 
(Suppl.  1):  S58;  1980  Fall,  (abstract  only). 

5.5  Burnett,  E.D.  National  Bureau  of  Standards  hearing  aid  test  procedures, 
chapter  III  in  Handbook  of  hearing  aid  measurement-1980.  L.  B.  Beck,  ed. 
Veterans  Admin.  (U.S.)  Report  IB  11-69;  1980  March.  8-212. 

5.6  Burnett,  E.D.  National  Bureau  of  Standards  hearing  aid  test  procedures, 
chapter  III  in  Handbook  of  hearing  aid  measurement-1981.  M.  T.  Howard,  ed. 
Veterans  Admin.  (U.S.)  Report  IB  11-72;  1981  March.  8-176. 

5.7  Burnett,  E.D. ; Tarica,  M.  National  Bureau  of  Standards  hearing  aid  test 
procedures  and  test  data,  Chapter  III  in  Handbook  of  hearing  aid  measurement- 
1982.  M.T.  Howard,  ed.  Veterans  Admin.  (U.S.)  Report  IB  11-74;  1982  March. 
8-221. 


5.8  Burnett,  E.D.;  Corliss,  E.L.R.;  Nedzelnitsky , V.  Research  problems  in 

coupler  and  in  situ  measurements  on  hearing  aids,  in  The  Vanderbilt 
hearing-aid  report  state  of  the  art-research  needs.  G.  A.  Studebaker;  F.  H. 
Bess,  eds.  Upper  Darby,  Pennsylvania:  Monographs  in  Contemporary  Audiology; 

1982  December.  67-73. 

5.9  Corliss,  E.L.R.  Large-scale  check  on  the  consistency  of  coupler 
threshold  standards.  J.  Acoust.  Soc.  Am.  67  (Suppl.  1):  S 9 1 ; 1980  Spring, 
(abstract  only) 

5.10  Corliss,  E.L.R.  Accessible  calibration  technique  for  mechanical 
impedance  measurements.  J.  Acoust.  Soc.  Am.  70  (Suppl.  1):  S 1 1 ; 1981  Fall, 
(abstract  only) 

5.11  Donavan,  P.R. ; Flynn,  D.R. ; Yaniv,  S.L.  Highway  noise  criteria  study: 
outdoor /indoor  noise  isolation.  Nat.  Bur.  Stand.  (U.S.)  Tech.  Note  1113-2; 
1980  August.  180  p. 
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5.12  Flynn,  D.R.;  Voorhees,  C.R.;  Yanlv,  S.L.  Highway  noise  criteria  study: 
traffic  noise  data  base.  Nat.  Bur.  Stand.  (U.S.)  Tech.  Note  1113-1;  1980 
April.  381  p. 

5.13  Flynn,  D.R. ; Yaniv,  S.L.  Highway  noise  criteria  study:  relations  among 

frequency  rating  procedures.  Nat.  Bur.  Stand.  (U.S.)  Tech.  Note  1113-3.  (in 
press) 

5.14  Greenspan,  M.  Acoustical  research  in  the  physical  sciences:  properties 
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